Association of cholecystokinin A receptor gene polymorphism with cholelithiasis and the molecular mechanisms of this polymorphism.
The etiology of gallstone formation is multifactorial, and genetic factors are involved. The genetic variations of cholecystokinin A receptor (CCK-AR) in patients having gallstones and the molecular mechanisms of this polymorhpism were examined. The involvement of CCK-AR in gallstone formation was confirmed using CCK-AR gene knockout mice. CCK-AR gene expression was determined by Northern transfer analysis in gallbladders with or without gallstones. Genetic variations were determined by Southern blot and by direct sequencing. Molecular mechanisms in terms of the transcriptional activity and methylation status were examined. Finally, we investigated whether gallstone formation was enhanced in CCK-AR gene knockout mice. The gene expression of CCK-AR was significantly decreased in gallbladders with gallstones compared to those without gallstones. No genetic variations were detected in the coding region, but two sequence variations were detected in the promoter region in gallstone patients. However, no significant differences were found for the promoter activities of polymorphic promoter constructs. In contrast, less methylation in the promoter region was related to substantial expression of the CCK-AR gene. Gallstone formation was enhanced in CCK-AR gene knockout mice. The homozygote (GG/TT) polymorphism of the CCK-AR gene showed a significantly higher percentage of body fat. Deteriorating gallbladder contractions, possibly induced by alterations in the CCK-AR gene, as well as CCK-AR gene polymorphism, promoted gallstone formation.